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~Bi-Color Summary 
& review of the entire bi-color history and test program was given by 
yy Tne icliowing is a Summary of the briefing given the Committee: 


Origin 1 Justizication for Bi-Color 


1. To produce high-resolution ‘color using black and white film. 





2. To produce color without interfering with the photointerpreters 
normai job. 


3. Investigate multi (bi) svectral aspects; i.e. using two filters 
for spectra. discrimination. 


4 Summary of the work to date was given: 


eering operations were taken on CR-2 (1102). 
) ané green (SF-05) filters. 
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graph several nuclear facilities in the 
1102 was mostly unsuccessful due to the 
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CVE.USIICN tasks were laid on various organizations 


+O @va.uate the Si-co.or use: namely: 
4. N.C tO @valuate the PI Guality of the green vs. red record. 
9. 442s. to make the best bi-color prints possible. 


an revit Dectassified and Released by the NAG 
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4. The results of these evaluations were as follows: 


a. The NPIC evaluations were reported in 

jective and subjective pod SiS was performed. The major 

ion was, "The general conclusion of the photointerpreters is 
ajority of the requirements levied on ‘the J-3 system could 

é answered with photography generated in the ti-color mode because 


Stereo, the two records compliment each other. In 
Over-all information content of the photography exposed 


addition, the 
vnrough tne green filter is comparable to an average J-1 mission."' 
b. Ds showed several of their bi-color Samples. These were 
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rthoprinted dupes. This gives best registration. 
he best bi-color ever made from a panoramic 


ane Saoiee: were 
camera 
5. The a Kodak study on uranyl nitrate reflectance was 


was undertaken at the suggestion of OSI personnel 
who nave aa in the location of nuclear product facilities in the 
Sino-Sovict Eloc, Uranyi nitrate is a characteristic deposit. The results 
are attached (Attachment 1). These results indicated that for maximum 
spectral separation a blue, and red or orange filter would be best. eee 
nad ITEK look at this combination from the system performance aspect. 

in this regard, this combination is not acceptable due to a predicted 
periormance of approximately 30 1/mm (high contrast). QED then 
pointed out hae it was possible that the OSI requirement could be answered 
d al bi-color concept since the red/green filter combination 
Wouic produce yeliows as yellow. 
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Suggested three alternate conclusions that the Committee 
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wirea on tne bi-color technique. 
b. iviore domestic tests are needed. 


aSig.e anc there is no technical or photo- 
interpreter reason why it cannot be done operationally. 
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After much discussion among tne group, the Committee decided on 
conclusion (c) above; chet is, that there is no technical reason why oper. 
ational bi-color shouid not be taken if COMIREX so desires. 





Filters Planned Filter Factor 
Forwareé looking W-25 primary 3 
W-12 alternate eB ee 
Ait looking W-21 primary ze 
SF-05 alternate 21/2 


Sitter change irom W-12 to W-25 with slit change from narrow to 


= ops (30 frames each) 
SP -05/W -25 2 ops (17 frames each) 
Mone 4 ops (i2 frames each) 


Mono operations were testec after mission termination on CR-1 and the end 
of the second bucket on CR-2. It appears that smear goes away about the 
Sth frame after monc Start-up. Mono operations on CR-3 are to determine 
for certain the amount of film wasie attributable to start-up smear. 


Venicle healch checks cre 4 rmaily run every other day. Usually 
are consumed by each check. The engineering operations 
e 5 





2 
Preslien: 100 frames 
A bucket 137 frames 
meaitn/Mono (é0) 
W-12 to W-25 (c0) 
SPF-65 & W-25 (i 7) 


D> bucket 137 frames 


ore VT.N gg thin Gaze flies, the eerceniage of film devoted to engineering is 
Poles oTe/GlLEG = é te 2500 22. (ser camera) tag on test strip of UTB 
Wa OE OW Ori G e3 GS el eee ke total footage Slightly thereby reducing 
Ge Gercent azove. Vesois Striving to keep engineering usage io about 5%; 
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therefore, minor modification to the engineering plan above may result, 
Specific Engineering Targets for bi-color comparison are: 
Primary--Kermac Nuclear Fuel Corporation, Grants, New Mexico. 
Seconcdary--Climax Uranium Corporation, Grand Junction, Colorado, 


-Summarv of SO-1 





80 and SO-340 Corona Marking 





Results of the chamber test th CR-2 are si ummarized in Attachment 2. 


Lotn SO-180 (IR) and SO-340 (High Speed Night) were marked very badly 
: ressures anc at pressures less than one micron. The 
uous throughout the format. 
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There appeared to be a relative ly free window at 20 microns on both 
ria.s. The width of this window has not yet been ascertained. 


As the pressure approaches 160 microns, the corona level is signi- 
ec, Gisappearing enti irely on SO-180 and becoming very light 





scans 
on SO-340. 
Discussion--Future Experiments 
aE ae Xperimentss 
CR-3 
The Committee recommends bi: --CO.0r operations against specific 


requirements with two engineering targets for comparison. UTB has been 
fuily tested to the satisfaction of AP and ITEK. Test strips of SO-380 
(UTB) will be fiown. 
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est with SO-3+<0 is presently planned. This may be changed 
sun line test pending the outcome of a 3400 test on Qin 
March and the results of continued corona marking tests on SO-340. 
“+ t@s< Sirip of SO-1506 is also scheduled, Test targets were dis- 
i al selection until the next Committee meeting. 


a 4 500-foot test strip of SO-12] color on 
\ocachrome Ii will not be ready for the CR-5 flight. 
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CORONA. 
Kodachrome II is still being evaluated as a Red Dot EKIT 
No machines are presently available to process 70 mm Kodachrome IT. 
Also, it will take 6 to 8 months to get Kodachrome II on thin Estar base 
with peiloid backing. It is estimated that 12-15 months will be required 
TO Met ose processing capability. Until that time, 70 mm will be Split 
mG processed through the cornmercial 35 mm processors. A Koda- 
ea 


test, 


fo] 


Ome 4. test Strip will be scheduled in about 8 months, 
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CR-6 





a... that the Shizt Register is planned for CR-6. therefore, 
_ ¢ + 


vec &S the earliest time fora through focus test. CR-8 
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1. I8 it possible to cut Seiected portions of KH-4 mission material anc 
test bed now in 
Operation may be useable, but the jury rig used previously has been dis- 
mantled. Assuming that the test bed could be used only 100-150 feet could 


be handled at a time. 


to iow gamma process it? anc Alkofer agreed that a 


Z. What is veing done about a slower speed higher resolution 3404? 
Alikofer will check. 





resolution blacx and white IR be usetul for crop analysis? 


Committee general negative--would rather wait for SO-180 results. 
o o 


+ne meeting was concluded with the tollowing action items: 


roy 


pment of half speed 3404 is underway, 
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or the low gamma processing equipment. 


7 analyze the type 3400 film that is to be 


POSe Of tne analysis is to determine the association 
rounc tilumination, 


A Teas hee ee x j : £ 
Vv escut Gate Iniormation regarding the use of 


we ce 


cameva, Since the scale of the tracker 





apinv is close te tnat o. ine CUKONA camera system, it is expected 
26 INSiSht io the usefulness of small scale color pnotography. 








@ TORGia: 


ill locate USIB document that specifies the Priority of crop 





5: 
analysis. 


o; a: to locate VELA Uniform revorts. 
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Dear i 


We have made the practical test suggested v using 
a number of filter combinations. 


Unfortunately, it looks 2: if two filters above 500 mu cannot 
be used because the differences in srectral reflectance are not great 
enough to discriminate with broa -.2ncd filters. - 


Nevertheless, it ioes .. .. iine thé combination of a 47BH2E, 
usea with elther a 2] or a 25, wi. ive xzood discrimination, even including 
the effects of the atmosphere. ..ivrai model indicates that, for 
the haze which most frequently o .. anc the two records given an 


exposure such that high reflecta: 
the LogE separation between the 
still be about .15 units (a dens: 


trails will be equal in density, 
= uni 2l filter combination will 
ii Serence of about .4). 








The effect of varying .: ree: ct haze will be less than we had 
originally expected, since the st©:tral reflectance of the uranyl nitrate 
in crystalline form is apparent?: %ich-r below 500 mu than the absorption 
spectra we lookea at originally. wos: closing the spectral reflectance 
values for the crystal sample we measure... 


The filter factor for tne 2E+47B combination is in excess of 10. 
However, practical tests indicate i factor of 8 is adequate to allow first- 
class data reduction. The exposure scale is so compressed that even a 
little less exposure would probab.-- be possible. We will examine this 


problem a little more closely. 
ay at your request, 
contact me. 


I am sending this information to 
Should you have further questions, please 
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Reflectance values are corrected for the 


~~ 350 mu to 900-mu’-in-increments-of Smu. 
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SUMMARY OF $0-180 & $0-340 CO20NA MARKING 
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BEBIGVACCEPTABLE - HEAVY COLONA 
EDGE T0 EDGE oR CONTINUOUS Z Pi 
MARKING. HEKVY COMTIAWOUS CENTER 
MARKING. 


E55 MEDIUM TO LIGHT CoewA MARKS 
2 Pi OR CONTINVOUS 


mn Yeey MINOR LOW DENSITY of 
UNDETECTABLE CORONA LEVELS. 
COMSIDERED ACCEPTABLE Fae SUCHT. 
ACCEPTANCE BASED ON A SUBJECTING 
CRITEKIA . 
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CURRENT PLANS FOR SYSTEMS CAPABILITY EFFORT 
6 MARCH 1968 





FLIGHT 


CR-1 


CR-2 


CR-3 


CR-4 


CR~-5 
CR-6 


ee 


CR-8 


TEST 


FILTER EXPOSURE 


BISPECTRAL 
POLARIZER 
$0-230 


BISPECTRAL 
WIDE BAND FILTER 
$0-380 


CRIPTION 


21, 23A, 25 
1-1/3 STOP RANGE; DENSITY 
COMPARISON 


W/25 + SF-05 
POLOCOAT, 20° ANGLE 
FASTER 3404 TYPE FILM 


w/25 + SF-05, OPERATIONAL 
WRATTEN NO, 12 
ULTRA THIN BASE FILM 


SO-180 COLOR INFRARED FILM 

S0-340" NIGHT (TRI-X EMULSION) 
TENTATIVE 

$0-121 COLOR 

POLARIZER WINTER, PROPER AXIMUTH 


THROUGH FOCUS 


STEPPED GLASS FILTER 


“3400 SUN LINE TEST MAY BE SUBSTITUTED, 


**cR-8 SCHEDULED AHEAD OF CR-7 
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FILTER EVALUATION 


e BASIC OBJECTIVE: SEE WHAT DIFFERENCES OCCUR tn 
OPERATIONAL PHOTOGRAPHY WITH THE 
WRATTEN NO. 12, 21, 23A, AND 25 FILTERS 


A. SUBJECTIVE EVALUATION 
B. MTF ANALYSIS OF IMAGE QUALITY 
C. TRADEOFF BETWEEN EXPOSURE TIME AND ATMOSPHERI( 


2. EXPOSURE ANALYSIS 


e BASIC OBJECTIVE: DETERMINE: 


IF SLIT CHANGED PROPERLY 

IF WE EXPOSE PROPERLY 

COMPARISON BETWEEN TARGETS 
AND TERRAIN DENSITIES 


CO Do be 


SUBJECTIVE EVALUATION 

DENSITY VERSUS FREQUENCY ANALYSIS 

EXPOSURE ANALYSIS WITH HIGH PRIORITY TARGETS 
COMPARISON OF TARGETS AND TERRAIN DENSITIES 
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3. BISPECTRAL PHOTOGRAPHY 


e BASIC OBJECTIVE: TEST THE OPERATIONAL FEASIBILITY OF 
OBTAINING BISPECTRAL PHOTOGRAPHY 
FROM MISSION PHOTOGRAPHY 


A. SUBJECTIVE ANALYSIS OF TARGETS WITH RESPECT TO 
TONAL DIrFERENCES, (NPIC) 


B. OBTAIN GOOD BISPECTRAL PRINTS 
IMAGE QUALITY ANALYSIS OF SF-05 IMAGERY 
D. TEST BEST METHOD OF OBTAINING BISPECTRAL IMAGES 
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4, POLARIZER FILTER 


° BASIC OBJECTIVE: DETERMINE THE EFFECTIVENESS OF a 
POLARIZER AS A HAZE-CUTTING FILTER 


A, IMAGE QUALITY ANALYSIS 


B. ATMOSPHERIC EFFECTS AS A FUNCTION OF SOLAR 
ALTITUDE AND AZIMUTH 


C, DETERMINE EFFECTIVE FILTER FACTOR 
D. SUBJECTIVE ANALYSIS OF TONAL RENDITION 


5. SO-230 


© BASIC OBJECTIVE: COMPARE SO-230 WITH 3404 IN AN 
OPERATIONAL MISSION 


A. FILM SENSITOMETRIC CHARACTERISTICS (FOG, GAMMA, 


SPEED, FILTER FACTORS) 
FILM IMAGE QUALITY ANALYSIS (MTF, RESOLUTION) 
SUBJECTIVE EVALUATION OF FLIGHT FILM 

SYSTEM RESOLUTION 


TONE REPRODUCTION COMPARISON 


Hou oO 8 


6. SO-380 
e BASIC OBJECTIVE: TEST SO-380 IN THE SYSTEM 


A, FILM SENSITOMETRIC CHARACTERISTICS (FOG, GAMMA, 
SPE£D, FILTER FACTORS) 


FILM IMAGE QUALITY ANALYSIS (MTF, RESOLUTION) 
SUBJECTIVE EVALUATION OF FLIGHT FILM 

SYSTEM RESOLUTION (MTF/AIM) 

LAS CHAMBER TESTS 

LIMITED DIMENSIONAL STABILITY ANALYSIS 
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e BASIC OBJECTIVE: OBTAIN cee PEOTOGRAPHY WITH 
CAMOUFLAGE COLOR FILM 


aWSIS C> INTORMATION CONTENT 


Seeks Bata Wa wd 
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> HONS: A PROOCSSION ANALYSIS 


MACS QUALITY (RESOL UTION, 
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8. NIGHT PEOTCORADEY 
° BAS. CEJSCTVE: DETERMINE IF ACTIVITY CAN BE 
DETECTED AT NIGHT 
A, SUBJECTIVE ANALYSIS 
B, STATIC ANALYSIS 
C. THEORETICAL ANALYSIS OF NIGHT DETECTION 
CAPABILITY 





